Comparative carcinogenicity of 5,5-diphenylhydantoin with or without perinatal exposure in rats and mice.
Chronic toxicity and carcinogenicity studies of 5,5-diphenylhydantoin (DPH), were conducted in F344/N rats and B6C3F1 mice of each sex. The major objective of the study was to determine if incorporating exposure to DPH during the perinatal period, in addition to conventional exposure of animals for 2 years, enhances the sensitivity of the bioassay to identify the carcinogenic potential of chemical. The studies were designed to determine the toxic and carcinogenic effects of dietary DPH in rats and mice receiving; (1) the perinatal administration including exposure of maternal animals prior to breeding, through gestation, lactation, weaning, and continued dietary exposure of offspring to the age of 8 weeks followed by control diet for 2 years, (2) exposure for 2 years beginning at the age of 8 weeks, and (3) of combined perinatal/adult exposure to DPH (perinatal exposure to 8 weeks of age followed by the adult exposure for 2 years). During the perinatal period, rats were exposed to DPH at dose levels ranging from 63 to 630 ppm and adult exposure concentrations ranged from 240 to 2400 ppm in diet. In the mice, the perinatal exposure ranged from 21 to 210 ppm in both males and females. In the adult exposure portion of the mouse studies, the dietary levels ranged from 30 to 300 ppm in males and 60 to 600 ppm in females. A total of eight dose groups (including controls) were used with 60 animals in each group. The only effect of perinatal exposure alone on tumor rate was a marginal increase in the incidence of hepatocellular neoplasms in female mice. The adult exposure to DPH significantly increased the incidence of hepatocellular neoplasms in female mice. There were also marginal increases in the incidence of liver tumors in male rats exposed to high DPH dietary concentrations during the adult-only regimen. Combined perinatal and adult dietary exposure to 5,5-diphenylhydantoin confirmed the findings for the increased incidences of hepatocellular neoplasms in male rats and female mice, although combined exposure did not enhance these effects. However, in male mice, perinatal and adult exposure resulted in an increase in the incidence of hepatocellular neoplasms that was not seen when dietary exposure was limited to the adult period only.